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 Bright-rimmed clouds (BRCs) found at the interface of the HII region and molecular clouds, are possible sites of triggered star formation due to radiative driven implosion (RDI). Based on the near infrared (NIR) observation of many BRCs, Sugitani et al. (1995) proposed that the star formation proceeds from the ionizing source(s) to outward of the HII region (small scale sequential star formation, S4F hypothesis).  

Chapter 1 describes the brief understanding of the subjects of the present thesis. Chapter 2 describes the various observations, data reduction and analysis techniques. 
         As our objects are associated with the HII regions created by the massive stars, in chapter 3, we studied the evolutionary status of the massive star and the basic properties of the cluster around the massive star as well as the influence of massive star on its immediate vicinity. In order to study the star formation and stellar content of the central cluster of the W5 E HII region, we have used optical, Hα, 2 micron all sky survey (2MASS) and Spitzer InfraRed Array Camera (IRAC)/ Multiband Imaging Photometer for Spitzer (MIPS) data. Based on the optical spectroscopy of the massive star, we designated it as an O7 V star. The central cluster has a distance of 2.1 kpc and a radius of 6 . A mean age of the YSOs identified based on the Hα emission activity and NIR/ mid-infrared (MIR) excess is found to be  1.3 Myr. The reddening law in the cluster region is found to be normal. The star formation in the cluster region is found to be non-coeval, with an age spread of 5 Myr and formation of low mass stars doesn't seem to cease after the formation of high mass star. The slope of the initial mass function (IMF) within the cluster region in the mass range 0.4≤  M/M☉ ≤ 30 is found to be  Γ= -1.29 ± 0.03, which is comparable to the Salpeter value (-1.35).
       In chapter 4, the S4F hypothesis in the case of BRC aggregates has been examined. For this purpose we undertook BVIc photometry of four BRC aggregates, namely, BRC 11, BRC 12, BRC 14 and BRC 37. The optical data were complemented with the archive JHKs data from 2MASS and Hα emission stars from Ogura et al. (2002). The amounts of  reddening (Av) for each star have been estimated by using the JHKs photometry. We constructed reddening-corrected V/V-Ic colour magnitude diagrams (CMDs), where the age of each star has been derived. All the stars turned out to be a few tenths to a few Myr old. We divided BRC regions into inside/on the bright rim, outside bright rim and estimated the mean ages and Av values of the Hα stars in these two regions for each BRC aggregate. The regions in each BRC aggregate show big scatters of the ages of the member stars in spite of a clear trend of the mean ages. Although the scatters were large and the numbers of the sample stars were small, we found a clear trend that the stars inside or in the immediate vicinity of the bright rim are younger than those outside it in all the four aggregates, confirming the hypothesis in question.
     In chapter 5 we have studied the S4F as well as global star formation in HII regions associated with the BRCs. In order to fulfill our purpose we used optical BV I photometry of the BRCs 2, 11, 13, 14, 27, 38 and supplemented it with archival 2MASS data. Hence, in our sample of YSOs we included Hα emission stars from Ogura et al. (2002), NIR excess stars from 2MASS NIR photometry. Visual extinction (Av ) and NIR excess (∆(H - K)) for individual YSO were calculated using the NIR (J -H)/(H -K) colour-colour (CC) diagram . We estimated the ages of individual YSOs associated with BRCs from the reddening-corrected V0 , (V - Ic )0 CMDs. The comparison of the average ages of the YSOs lying on/
inside and outside bright rim regions (except BRC 27) represents quantitative age gradients in the BRCs studied. The distribution of NIR-excess stars in the studied HII regions indicates that they are aligned from the ionizing source to the BRC direction. The age indicators, viz., IR excess (∆(H - K)) and Av as well as the age itself of the YSOs manifest an age gradient toward the ionizing source. This global distribution indicates that a series of triggered star formation took place in the past from near the central O star(s) towards the peripheries of the HII region.
      In chapter 6, the evolution of protoplanetary disks in TTSs and cumulative mass functions (CMFs) of the YSOs are studied. To study the disk evolution of TTSs in BRC regions, we used ages of the Hα emission stars and their EWs in the above studied BRC regions. We found that in general WTTSs are somewhat older than CTTSs. Also the fraction of CTTSs among the TTSs associated with the BRCs is found to decrease with age. These facts are in accordance with the recent conclusion by Bertout et al. (2007) that CTTSs evolve into WTTSs. The variation of Ews of Hα emission stars, seems to support the idea that in general the EW (Hα) in TTSs associated with the BRCs decreases with age.
    To study the mass function (MF) of the YSOs associated with the different morphological type BRCs, we estimated the masses of all the YSOs associated with studied BRCs. The CMF of the aggregates associated with the BRCs of the morphological type `A' seems to follow that found in young open clusters, whereas `B/C' type BRCs show significantly steeper MF. 
      Based on the age distribution of Class II and Class III sources in the cluster and BRC regions associated with W5 E HII region we found that, in general, the age distributions of the Class II (CTT) and Class III (WTT) sources are the same. This result is apparently in contradiction with the conclusion made above that CTTSs evolve to WTTSs. This difference may be due to fact that the classification of CTTS and WTTS in the BRCs and cluster associated with W5 E region is based on the Spitzer MIR observations, whereas in the different BRC regions the classification was based on the EWs of Hα  emission stars.  Hα surveys may fail to detect Class III sources which have smaller EWs whereas, those sources can be identified using the MIR observations. Similarly, we also used the masses of the YSOs in the cluster, BRC13, BRC 14 and BRC NW to compare the CMF of the YSOs in the cluster region and BRCs. We found that in the mass range 0.2 ≤  M/M☉ ≤  0.8, the cluster region and BRC NW have more low mass YSOs in comparison to BRCs 13 and 14.
          In chapter 7 we discussed the star formation in BRCs and tiny globules associated with W5 E HII  region. Based on the TCDs of the BRC 13, BRC 14 and BRC NW, we found higher total-to-selective extinctions in BRC NW (RBRC NW ) and in BRC 13 (RBRC13 ), whereas the value of RBRC14 is found to be smaller than the normal value. This indicates that the evolution of dust grains in the W5 E region has not taken place in a homogeneous way. On the basis of the global distribution of YSOs in the region and the radial distribution of
the amount of NIR excess  and Av in the region as well as the age distribution of YSOs, it seems that a series of RDI processes proceeded in the past from near the central O star towards the present locations of the BRCs. A comparison of the average age of the new sample of YSOs (which includes Hα  emission, NIR excess and MIR excess stars) further confirm the S4F hypothesis in the BRC 13, BRC 14 and BRC NE. We also notices elongated elephant trunk-like structures (ETLSs) in the region and stars on the tips of many ETLSs. To study the nature of ETLS's stars, we constructed V /V - Ic CMD for the stars obtained through deep V I observations of these regions. The positions of these stars on the CMD indicate that they are PMS stars having ages ≤ 1 Myr. The physical parameters obtained by SED fittings also indicate their PMS nature. This suggests that they were formed from the ETLSs.
    Hence, we also hypothesize that such ETLSs are caused by hydrodynamical instability of the I/S-front of the expanding HII region. Similar structures often showup in recent numerical simulations of the evolution of HII regions. We further hypothesize that this mechanism makes a third mode of triggered star formation associated with HII  regions, in addition to the two known mechanisms, i.e., collect-and-collapse of the shell accumulated around an expanding HII region and RDI of BRCs originated from pre-existing cloud clumps.


